We previously developed a new modeling idea for comparing infinite-source, ample-server models (m/m) and finite-source, finite-server models (f/f). The comparison provides an efficient estimate of the error when approximating an f/f system with an -o/m system and allows the analytical solution of the m/m model to be used as a control variate. We show that using w/m models as control variates
presented a method for efficiently simulating the difference between the behavior of finite-source, finite-server (f/f) and infinite-source, ample-server (m/a) models.
An example of f/f is the machine repair model and an example of m/m is the M/G/-queue.
Our purpose is to develop general guidelines to determine when the 0~10) solutions are acceptable approximations for the f/f models, and to correct them when they are not. We want to learn how the various parameters and particular structural assumptions affect the difference between f/f and m/m models.
A method to estimate simultaneously the performance measure and all its sensitivities (derivatives with respect to various parameters) was recently introduced by Rubinstein (1986) and Reiman and Weiss (1986) .
Although the point estimate of the derivativ,e is strongly consistent, its variance is quite large compared to that of the point estimate of the original expectation.
In light of this it is desirable to have some means of reducing the variance of the derivative estimate. We show that the composite modeL that incdrporates the behavior of both f/f and a/m models is an efficient way to estjmate the sensitivities of the difference between f/f and -I-models.
In Section 2 we briefly describe the repairable item system performance. Section 3 gives the main results for sensitivity analysis by Rubinstein (1986) and Reiman and Weiss (1986) .
Section 4 gives the statistical framework of control variates as a variance reduction technique.
In Section 5 we review the composite model and show that it is an efficient way to estimate the sensitivities with respect to the arrival and service rates ot: machine repair systems. Section 6 gives some concluding remarks.
REPAIRABLE ITEM SYSTEM PERFORMANCE
A simple case of a repairable item system is the machine repair model shown in Figure 1 ; Soland (1983,1985> ]. An approximate model with the ~,/a, simplifying assumptions for the machine repair system would be an M/G/m queue.
This model is attractive because it can be solved analytically.
Infinite-source.
ample-server models are much more tractable than finite-source, finite-repair-capacity models; however, they are only approximations for most repairable item systems and hence they should only be used when they are trgoodgl approximations, in which case they are clearly the model of choice. This leads to the problem of computing or estimating the diEference in performance between infinitesource, ample-server models (m/m) and finite-source, finite-server models (f/f). 
These expressions can be combined into the single expression
and if pairs (ti,hi) are independent, the likelihood is
Let f(t) = he for t > 0 and let Ti be the time between events i and i+l.
Then the likelihood is 
is an unbiased estimator of %. Furthermore, COMPUTATIONAL EXPERIENCE
Review of the Composite Model
The composite model is an efficient way to estimate the difference in behavior between finite-source, finite-server models (f/f) and infinite-source, ample-server models (a/a).
The idea is to simulate an open queuing network which incorporates the behavior of both f/f and a/m models. The composite model simulates the common behavior of the two systems once and the special behavior OF each system once. For more details on the composite model, see Ahmed and Miller (1986) .
To clarify these ideas, suppose we are interested in estimating one of the perEormance measures oE the machine repair system, Et~'~l.
We There are many ways to organize a narrative: Figure  1 shows the outline that we found useful.
In 
